BACKGROUND: Consumer-directed health plans are increasingly common, yet little is known about their impact on physician decision-making and preventive service use.
INTRODUCTION
Consumer-directed health plans represent a market-based strategy designed to curb the steep rise in health-care spending. [1] [2] [3] Enrollment in consumer-directed health plans (CDHPs), which combine high-deductible insurance products with medical savings accounts, has grown to 6.1 million Americans in 2008. 4 Despite this rising enrollment, little evidence exists on how CDHPs affect physicians' treatment recommendations and quality of care. In theory, consumer-directed plans aim to reduce patients' use of medical services, particularly those that are unnecessary or of lesser value. However, early research indicates that patients may decrease their use of both necessary and unnecessary care. [5] [6] [7] In the case of preventive services, two large claims-based studies reveal that cancer screening rates are unchanged when they are exempt from the deductible. 8, 9 Yet 16% of purchased CDHP policies do not exempt any preventive services from the deductible; exemptions do not apply to all services, and over 40% of plans do not exempt more than $500 of services. 10 CDHP enrollees may use medical savings accounts to pay for preventive care, but 50% of firms in 2007 did not make contributions to their employees' accounts. 11 In this environment, what will become of patients' preventive service utilization? Some CDHPs offer information technology to help patients weigh the costs and benefits of specific services, but such decision-support tools continue to be underutilized and underdeveloped. 12, 13 Therefore, patients enrolled in CDHPs may rely on their physicians for guidance in deciding which care to pursue. In this study, we explore how physicians will consider cost, coverage, and ability to pay in making recommendations for colorectal cancer screening.
Rates of screening for colorectal cancer are lower than those for breast and cervical cancer despite effective testing options of varying cost and frequency. 14, 15 Rates among low-income patients remain significantly lower than among high-income patients [16] [17] [18] and use of inappropriate screening modalities is still prevalent. [19] [20] [21] Physicians' recommendations are a crucial motivator for patients to undergo colorectal cancer screening, 22 -24 yet many non-clinical factors, like lack of time and forgetfulness, determine whether such advice is given. 25 By using a clinical vignette, we examine whether primary care physicians' screening recommendations differ for a hypothetical patient with varied socioeconomic status and insurance coverage. Specifically, we test whether enrollment in a high-deductible insurance plan without exemptions for preventive care leads to higher rates of inappropriate screening recommendations and lower rates of colonoscopy, especially for individuals with low socioeconomic status. We further examine whether funds in medical savings accounts affect screening choice.
METHODS

Study Design and Population
We mailed an anonymous survey in May and June of 2007 to a nationally representative sample of 1,500 US primary care physicians randomly selected from the American Medical Association Masterfile. Eligible physicians were primary care providers aged 65 and younger. Each physician received a $2 incentive in the first mailing. Non-responders were sent two additional mailings without a financial incentive. Phone calls and internet searches were employed to determine whether non-respondents practiced primary care medicine and had an accurate mailing address.
Survey Design
The survey instrument was developed after a review of the literature and was test piloted among approximately 50 academic and community-based primary care physicians with the use of cognitive interviewing. The Institutional Review Board of the University of Pennsylvania approved this study.
The survey instrument included a clinical vignette and a questionnaire about attitudes related to CDHPs. This study focuses on results from the clinical vignette. The vignette asked physicians to make a colorectal cancer screening recommendation for a healthy 50-year-old male (Appendix Box 1). There were four versions of the vignette, which varied by (1) patient's socio-economic status (SES) and (2) insurance coverage for the screening test. Socio-economic status was defined as either low (indicated by the patient being "a cashier at a convenience store") or high (indicated by the patient being "an executive at a brokerage firm"). Insurance coverage was defined as either a low-deductible copayment-based plan (indicated by a "$10 copayment for any screening test") or a high-deductible plan (indicated by "need to pay the full price of colon cancer screening"). This provided a two-by-two design (low SES/high deductible, high SES/high deductible, low SES/low deductible, high SES/low deductible), representing different levels of financial barriers to care. Physicians were randomized to receive one version of the vignette.
Vignettes included test prices based on the published literature 26 (office FOBT $10, home FOBT $40, flexible sigmoidoscopy $300, and colonoscopy $1,000 
Statistical Analysis
Screening recommendations were divided into four categories for analysis: (1) inappropriate recommendations, defined as office-based fecal occult blood testing or no screening; 28, 29 (2) home FOBT; (3) sigmoidoscopy with or without FOBT; (4) colonoscopy. Physicians' responses on a 5-point scale about the importance of patient and test characteristics in making screening recommendations were dichotomized as either important ("important" or "very important") or unimportant ("very unimportant," "unimportant," or "neutral").
The study was powered at the 0.8 level (alpha 0.05) to detect a 10% absolute difference between screening recommendations given to low and high SES patients in a high-deductible plan. Physicians were randomized to high-deductible vignettes at a 2 to 1 ratio compared to low-deductible vignettes. We anticipated that the results from the two low-deductible vignettes would be pooled for analysis.
Response weights, based on physician characteristics, were used to adjust for non-response bias. Weighted results are presented. Descriptive statistics and chi-square tests were employed to compare the proportions of physicians choosing different screening modalities. Multivariable logistic regression was used to adjust for the effects of physician demographic and practice factors on choice of screening. Physician factors included age, gender, primary care specialty, board certification, medical degree, and country of medical school graduation; practice factors included academic affiliation, percentage of patients in practice covered by Medicaid, and region of the US. We compared recommendations between the four vignette versions, using low SES/high deductible as the reference group as this represented the patient with the greatest financial barriers to care. Then, we compared recommendations within SES and deductible strata. All analyses were performed using Stata 9.0.
RESULTS
After excluding doctors who did not practice primary care (124) and those with inaccurate mailing addresses (300), the adjusted response rate was 49% (528/1,076). Respondents were more likely than non-respondents to be female (29% vs. 25%, p=0.04), US medical graduates (83% vs. 70%, p<0.001), board certified (84% vs. 75%, p=0.02), and family physicians/ general practitioners (54% vs. 44%, p=0.002). There were no significant differences between respondents and non-respondents with regard to age, medical degree, or region. Table 1 provides demographic and practice characteristics on the 528 respondents. Randomization across the four vignettes was achieved with no significant differences between respondents based on demographic or practice characteristics.
Screening Recommendations by Vignette
Rates of inappropriate screening, home FOBT, sigmoidoscopy, and colonoscopy varied among the four vignettes (Fig. 1) . Overall, 7.2% of physicians made inappropriate colon cancer screening recommendations. High SES patients with lowdeductible plans received inappropriate screening recommendations 3.2% of the time; low SES patients with a high-deductible plan received inappropriate screening recommendations 11.4% of the time, resulting in an adjusted odds ratio of 0.22 (0.05-0.89) ( Table 2 ).
Compared to low SES/high deductible patients, all otherswhether of high SES, low deductible, or both-were less likely to be recommended home FOBT and more likely to be recommended colonoscopy. Physicians recommended colonoscopy 84.6% of the time to high SES/low deductible patients and 37.6% of the time to low SES/high deductible patients (AOR 11.46, 5.26-24.94). Additional comparisons of screening recommendations between the different vignettes are made in subsequent sections. A test to determine whether SES modified the association between deductible level and screening recommendation was not significant for any of the four screening categories.
When making their recommendations, over 90% of physicians in each vignette category identified screening guidelines and test effectiveness as important or very important (Table 3) .
The extent to which patient income, patient insurance coverage, test cost, and test frequency factored into physicians' recommendations varied by vignette.
Screening Recommendations Within Deductible Strata
The above results describe the odds ratios of recommending different colorectal cancer screening modalities based on both patients' SES and deductible. However, we were also interested in comparing recommendations for patients of different SES within high-deductible and low-deductible plans. The results of these analyses are shown in Table 4 
Screening Recommendations Within SES Strata
We next sought to compare screening recommendations for patients with the same SES but different deductible levels. Among patients with low SES, rates of inappropriate screening Figure 1 . Distribution of colorectal cancer screening recommendations by vignette. 
Effects of a Medical Savings Account
For physicians who received the high-deductible versions of the vignette, a follow-up question asked whether $700 in the patient's medical savings account would affect their recommendation. Bivariate and multivariate analyses demonstrated that low SES/high deductible patients with $700 in a medical savings account no longer received recommendations for inappropriate screening at a higher rate than other patients. 
DISCUSSION
This study examines how patient SES and high-deductible insurance without exemptions for preventive services may alter the quality of colorectal cancer screening. We found that the odds of receiving inappropriate colorectal cancer screening recommendations were almost five times higher for patients with low SES in high-deductible coverage than for patients with high SES in traditional low-deductible plans. Available funds in a medical savings account seemed to limit this advice for inappropriate care. Recommendations for both home FOBT and colonoscopy were independently associated with patient SES and deductible levels. This study raises many issues with regard to how physicians will advise consumers faced with high deductibles and varying abilities to pay for care out-of-pocket.
To date, CDHPs have preferentially attracted people with higher incomes and fewer financial constraints, 12, 30 but the implications for patients with low SES must be understood as the individual and small group markets grow, 31 as more small employers offer only CDHPs to their employees, and as Medicaid experiments with greater consumerism. 32 Accordingly, primary care doctors are increasingly caring for patients enrolled in these plans; 41% currently care for patients with CDHPs and 43% report low knowledge of these plans. 33 Our finding that more than one in ten physicians would recommend inappropriate screening to a low SES patient with high-deductible coverage is concerning. Advice for office-based FOBT is already too common [19] [20] [21] and may become even more prevalent under CDHPs. Physicians confronted with patients with low SES and high-deductible coverage revealed that cost, coverage, and income considerations were more important to them than for those doctors advising a patient with fewer financial barriers. While consideration of ability to pay is essential in acting as a successful patient agent in CDHPs, 34 it may lead to troubling trade-offs between cost and quality as demonstrated here. Some may argue that a $30 incremental increase in cost ($40 for home FOBT minus $10 for office FOBT) may be prohibitive for a patient with limited means and that some screening is better than none, but such an implication merits policy debate. The implications are less clear with regard to differential rates of recommendation among appropriate screening modalities. Is there a right choice when deciding between home FOBT, sigmoidoscopy, and colonoscopy? All tests are considered to be effective and cost-effective based on widely accepted criteria, 35 and choice among them is often a function of availability, provider practice style, and patient preference. In our study, recommendations for colonoscopy increased as financial barriers to use decreased. On the surface, this makes sense and seems reasonable as patients with low SES and high-deductible coverage may not be able to afford a $1,000 test. Yet an 11-fold difference in the odds of colonoscopy recommendation for such a patient (compared to a high SES patient in a low-deductible plan) raises concerns about the equitable distribution of medical resources. As demonstrated by our findings, medical savings accounts may be important tools in mitigating disparities in inappropriate screening recommendations. Differences in colonoscopy recommendations, though, may persist. In practice, many patients may not have money in their savings accounts: approximately 50% of employees do not receive account contributions from their employers, 11 and low income patients gain minimal to no tax advantages via these accounts, making personal contributions unlikely.
36 Surprisingly, among patients who were required to pay only a $10 copayment for each of the screening tests, differences by patient SES were found. Ten-dollar copayments led to significantly lower rates of colonoscopy for patients with low SES. The ways that physicians incorporate patient SES into their decision-making remains poorly understood. 37, 38 Our data reveal that physicians' recommendations for care mirror current SES disparities in actual colorectal cancer screening. We also did not expect lower rates of colonoscopy recommendations for high SES patients with high-deductible coverage as compared to those with low-deductible coverage and a $10 copayment. Though possible, it seems unlikely that physicians were afraid that the patient with high SES would be unable to afford the cost of the colonoscopy. Rather, the variation may reflect the different mental accounting and cost-benefit calculations that physicians may perform when the test is paid for by the insurance company versus the individual patient.
There are several limitations to our study. First, with any survey non-response bias is a concern. Weighted analyses were employed. Randomization achieved balance between physician respondents to each of the vignettes. Second, the study was initially powered to combine the results of low and high SES patients enrolled in low-deductible health plans. We were unable to combine these results because responses to these vignettes were significantly different from one another, thus decreasing the power of certain inter-group comparisons. Third, social desirability bias may have influenced physicians to recommend colonoscopy over other tests. Fourth, in this study hypothetical patients were randomly assigned to physicians, whereas in reality patients of differening SES are often distributed in a non-random manner among providers. Fifth, this study was the first item of a larger survey of consumerdirected health plans that may lead to conditioning effects. Sixth, the vignettes were not meant to reflect high-deductible health plans with first-dollar coverage of preventive services. Such first-dollar coverage has become more common 11 as policy experts have been calling for exemptions for high-value services. 39, 40 Lastly, our vignettes made key assumptions about physician recommendations for care and clinical decision-making within CDHPs. The patient in our scenario handed over his agency to the physician. 34 While not uncommon in traditional plans, deferring to the primary care physician may become more common when patients are faced with difficult clinical decisions pitting cost against quality. Physicians who received our vignette knew the patient's SES and insurance coverage and the price of various screening modalities. Arguably, primary care physicians have a sense of their patients' SES via their employment status, a key component of the social history. Many physicians may not currently be aware of patients' insurance type, but CDHPs may change this dynamic. By design, high deductibles and savings accounts aim to make patients more aware of their coverage. Faced with financial skin in the game, patients may signal to physicians accordingly about their plan specifics. Price information, too, may be provided to a physician by a primed consumer. Not only is such information becoming increasingly available through insurers offering CDHPs [41] [42] [43] , but also over 70% of physicians currently feel ready to advise patients regarding the cost of medical care. 33 Although recent research suggests that physicians do not consider out-of-pocket costs owing to discomfort, proportion of practice covered by Medicaid, region of the country lack of time, and a perceived inability to intervene, [44] [45] [46] [47] CDHPs enrollees may compel physicians to reconsider these issues. Therefore, our findings may not reflect actual decision-making within CDHPs, but they highlight crucial issues that must be explored further. As more patients enroll in insurance plans with high deductibles and medical savings accounts, it is vital to understand how these plans affect physician decision-making, patient preferences, and the doctor-patient relationship. When preventive screening is not exempted from the deductible, patients in high-deductible plans may be less likely to receive recommendations for colonoscopy. Furthermore, patients with low socioeconomic status in high-deductible plans may be more likely to receive recommendations for inappropriate screening. This subset of patients seems most vulnerable to poor quality of care in a consumer-driven environment. Despite recent progress in CDHP benefit design, employer contributions to medical savings accounts and exemptions from the deductible for preventive care should be ensured.
